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SUMMARY AND CONCLUSIONS
Tests on 12 cooperative soil experiment fields on the Carring­
ton loam in various counties indicate that the Iowa system of 
soil management is applicable to that soil and that the various 
treatments suggested are of definite value.
The Carrington loam is usually adequately drained, but in any 
areas where the drainage is poor, tiling is the first treatment 
needed to make such areas satisfactorily productive.
The proper cultivation of the soil is essential for the best 
growth of general farm crops. As the production of available 
plant food depends to a large extent upon cultivation, this 
affects crop yields materially.
The^  use of a good rotation of crops, including a legume, is 
essential for the best results. The addition of organic matter 
and nitrogen by the leguminous residues is of special value.
The application of farm manure is distinctly profitable on 
this soil, and the yields of general farm crops are increased 
considerably by it. Crop residues also have beneficial effects 
on the soil, especially when the legume residues are turned 
under. The use of legumes as green manures, turning under 
the entire crop, would undoubtedly be of large value in some 
cases. The use of at least a portion of the legume crop of the 
rotation as a green manure proves very desirable. The turning 
under of the second crop of clover will prove beneficial on suc­
ceeding grain crops. By the proper use of farm manure and 
leguminous green manures, the nitrogen and organic matter 
content of the soil may be maintained and good crop yields 
secured.
The soil is acid in reaction and lime must be added for the 
best growth of legume crops. Grain crops are often greatly 
benefited also. But some legumes will not grow on an acid soil 
and the beneficial effects of liming are usually the largest on 
the legume crops. The profit from the use of lime on this soil 
is large.
The application of a phosphate fertilizer is very desirable 
on this soil. The yields of general farm crops have been in­
creased following the use of either rock phosphate or super­
phosphate. In some- cases the latter seems to give better re­
sults, but often rock phosphate has proven quite as desirable. 
Superphosphate may usually be expected to give quicker re­
sults. Rock phosphate, on the other hand, usually gives greater 
effects the second year after application. Farmers are urged 
to test both phosphates under their particular farm conditions
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in order to determine which may be used to the better ad­
vantage.
A complete commercial fertilizer cannot be considered as 
generally desirable for use on this soil as a phosphate. Super­
phosphate seems to give almost as large or larger crop in­
creases than the standard complete brand which was tested 
in the experiments, and hence the use of superphosphate would 
prove much more profitable because of its lower cost. It is 
possible that some other complete commercial fertilizer might 
give much larger effects and prove distinctly profitable. It 
is recommended, however, that any brand of a complete fertil­
izer in which a farmer is interested be tested on a small area in 
comparison with superphosphate before a large area is treated.
The use of a commercial potassium fertilizer may be of value 
in some cases on this soil, but in general the application will 
probably not prove profitable. Tests of these materials are 
desirable before any extensive application is made. Commer­
cial nitrogenous fertilizers cannot be recommended for general 
use on this soil. The nitrogen needed may ordinarily be more 
cheaply and quite as satisfactorily supplied by the usé of le­
guminous crops as green manures. No commercial nitrogen 
carrier should be used extensively without a preliminary test 
on a small area. It is believed that in general neither ^ potas­
sium nor nitrogen fertilizers should be employed on this soil, 
except in addition to a phosphate. Tests of these materials 
should therefore be made with a basic treatment of a phos­
phate.
With the treatments recommended for the Carrington loam, 
the soil may undoubtedly be increased materially in crop pro­
ducing power and maintained in a high state of fertility.
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A  Soil Management Program 
For Carrington Loam
By  W . H. Stevenson and P. E. B kown 
with the assistance of
L. W . F obman , H. R. Meldbum, A . J. E nglehorn and R. E. Bennett
Carrington loam is one of the most important soil types in 
Iowa. It is developed extensively in the north central part of 
the state, covering large areas of the uplands in the Iowan 
drift and in the Wisconsin drift areas. (See fig. 1.)
The problem of the proper management of this soil is ex­
tremely important. While the type is not infertile and, in fact, 
in many cases is quite productive, farmers are interested in 
learning how to secure greater crop yields and how to keep 
their land permanently productive..
Many experiments have been carried ont on the Carrington 
loam in different counties, and the value of the Iowa system of 
soil management has been tested quite extensively. While the
Fig. 1. Area of Carrington loam in Iowa.
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results secured do not permit answering definitely all the 
questions which may be asked regarding the most desirable 
treatments for the Carrington loam, they point to certain con­
clusions which may prove of interest and value to farmers on 
this soil.
THE CARRINGTON LOAM
The Carrington loam, when typically developed, is a dark 
grayish-brown to black mellow loam, extending to a depth of 
8 to 18 inches. The soil varies in depth in different areas, 
but the average is about 10 to 12 inches. The surface soil also 
varies in characteristics. Occasionally small areas of silt loam, 
too small to show on the map, are included. Sometimes a little 
more sand than normal is present, and the soil approaches a 
sandy loam or a fine sandy loam. When associated with the 
Webster soils in the Wisconsin drift soil area, the type some­
times becomes heavier in texture, approaching a clay loam. In 
these areas the color of the soil is usually a deep black. In 
many cases boulders occur on the surface of the soil, and 
drift material, such as sand and gravel of varying size, is found 
frequently thruout the soil section. In general, however, the 
surface soil characteristics are quite uniform and definite ex­
cept as to depth.
The subsoil of the typical Carrington loam is a brownish-yellow 
to light yellow sandy or silty clay loam. There is usually an 
intermediate layer of a light-brown friable, heavy loam, grad­
ing into the lighter colored subsoil. Glacial gravel and bould­
ers are common. The typical subsoil contains no lime but oc­
casionally, where the type is associated with the Clarion soils, 
small pockets or layers of lime may occur. There is frequent­
ly some mottling of rusty-brown, reddish-brown, yellowish-gray 
or gray. The texture of the subsoil varies from the typical silty 
clay loam to a sandy loam, and often considerable sand and gravel 
are present. Sometimes the texture is very heavy, approaching a 
clay, but even in such cases some gravelly material is present 
and usually enough to prevent the subsoil from becoming un­
desirably impervious.
In general the soil is quite adequately drained, naturally, 
altho poorly drained spots occasionally occur within the type. 
The topography is typically gently undulating to slightly roll­
ing. It is rarely level, and when it becomes strongly rolling 
or steep, phases are mapped. Likewise, where the surface soil 
has become abnormally thin thru erosion, the shallow phase of 
the type may be mapped.
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Fig. 2. Soil profile of Carrington loam.
The soil is acid in reaction, 
usually being strongly acid in 
the areas in the Iowan drift 
soil and less strongly acid in 
the Wisconsin drift. It is 
normally a productive soil, 
but increases in crop yields 
may be secured by proper fer­
tilization and methods of 
management. A typical pro­
file is shown in fig. 2.
EXPERIMENTAL
Twelve experimental fields 
have been , located on Car­
rington loam in counties in 
which soil surveys have been 
made. Results have been se­
cured on some of the fields 
for 10 or more years, while 
with others the experiments 
have been under way only a 
few years.
The fields include the Waveriy Field No. 2, Series I and II, 
in Bremer County; the Eldora Field; Series I and II, in Hardin 
County; the Jesnp Field in Black Hawk County; the Maynard 
Field in Fayette County; the Dallas Center Field in Dallas 
County;the Scranton Field in Greene County; the Jewell Field 
in Hamilton County; the Independence Field in Buchanan 
County; the -Pilot Mound Field in Boone County; and the 
Manchester Field in Delaware County.
These fields are all located on land which is quite representa­
tive of the soil type, and they are placed on the farms of men 
who are interested and willing to cooperate in the work.
The experiments are planned to determine the value of cer­
tain treatments included in the Iowa system of soil management 
when applied on this soil. The treatments suggested in this sys­
tem of soil management are:
1. Drainage and cultivation.
2. Manuring and greeti manuring.
3. Liming.
4. The use of phosphates and other fertilizers*.
5. The rotation of crops.
The Carrington loam is naturally well drained, and hence 
this factor is not involved in these tests. No difficulty was ex­
perienced in locating the plots on well-drained areas. The
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cultivation factor is taken care of by placing the plots on a 
farm where the farmer normally practices proper cultivation. 
In all tests the cultivation may be considered adequate. The 
fields are located where a good crop rotation is followed, and 
the experiments do not involve rotation tests. They are car­
ried out under the rotation which the farmer is practicing, 
care being taken to insure the growing of a legume crop once 
in each rotation.
In the experiments the other factors making up the Iowa 
system of soil management are tested, namely, manuring, by 
the use of farm manure or crop residues, liming, the use of 
phosphates and other fertilizers by the application of rock phos­
phate,-superphosphate, a complete commercial fertilizer and 
muriate of potash.
The plots are 155 feet 7 inches by 28 feet, or 1/10 of'an acre in 
size. They are permanently located by the installation of 
corner,stakes. The Soil Section lays out the plots, supplies and 
takes care of the' application of the fertilizers, handles the 
harvesting of the crops and secures the weights, moisture con­
tent and such other data as may be desired. The farmer per­
forms the ordinary operations involved in the preparation of 
the land, seeding and cultivation, and receives the crop se­
cured.
Some of the fields have 13 plots, treated as follows :
1. Check
2. Manure
3. Manure +  lime
4. Manure +  lime +  rock phosphate
5. Manure -j- lime +  superphosphate
6. Manure -j- lime +  complete commercial fertilizer
7. Check
8. Crop residues
9. Crop residues +  lime
10. Crop residues +  lime +  rock phosphate
11. Crop residues +  lime +  superphosphate
12. Crop residues +  lime +  complete commercial fertilizer
13. Check
The more recently established fields have nine plots, with 
treatments as follows :
1. Check
2. Manure
3. Manure +  lime
4. Manure +  lime +  rock phosphate
5. Check
6. Manure +  lime +  superphosphate
7. Manure +  lime +  superphosphate +  potassium
8. Manure +  lime -f- complete commercial fertilizer
9. Check
In all the tests, farm manure is applied at the rate of 8 tons 
per acre once in the four-year rotation. Limestone is added in
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sufficient amounts to neutralize the acidity of the surface soil 
just prior to the seeding of the legume crop. The treatment 
with manure and lime constitutes a basic treatment for the 
livestock system of farming. When the grain system of farm­
ing is followed, crop residues are employed in place of manure 
on some of the plots. The treatment consists of plowing under 
the cornstalks, which have been cut with a disc or stalk 
cutter, and plowing under at least the second crop of clover. 
Sometimes the first crop of clover is cut and allowed to re­
main on the land to be plowed under with the second crop. 
The crop residues treatment with lime is the basic treatment 
for grain farming.
Rock phosphate was applied at the rate of 1 ton per acre 
once in four years, until 1925, when the application was re-' 
duced to 1,000 pounds once in the four-year rotation. Super­
phosphate (16 percent P20 5) was applied at the rate of 200 
pounds per acre annually until 1923, when the application was 
reduced to 150 pounds per acre annually, three years out of 
the four in a four-year rotation § it is not applied to the legume. 
Beginning in 1929, sufficient 20-percent material has been 
used to supply the same amount of phosphorus as previously 
employed.
The old standard 2-8-2 complete commercial fertilizer was 
applied at the rate of 300 pounds per acre annually until 1922 
When the new 2-12-2 brand was applied at the rate of 200 
pounds per acre, three years out of four, thus supplying the 
same amount of phosphorus as that added in the 150 pounds of 
superphosphate. In 1929 a change was made to a 2-12-6 com­
plete fertilizer applying the same amount as previously in 
order to supply an equivalent amount of phosphorus. Muri­
ate of potash is applied at the rate of 25 pounds per acre, three 
years out of four in the four-year rotation.
The results secured on the 12 individual fields are given in 
the appendix. Only the average results on all the fields will 
be discussed. -
AVERAGE RESULTS ON THE CARRINGTON LOAM
The average results secured on all the fields on the Carring­
ton loam, including the 1929 ’crop, are given in table I. The. 
number of fields involved and the number of crops included 
in the averages are shown in the footnotes. The increases from 
the different treatments are calculated for each of the various 
crops.
Manure Increased all Crops. The application of manure in­
creased the yield of corn 8.2 bushels per acre, oats 5.6 bushels
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TABLE I. CARRINGTON LOAM—AVERAGE CROP YIELDS AND INCREASES DUE TO FERTILIZER TREATMENT—
IOWA EXPERIMENT FIELDS.
Coj’n 1 OatS  2 Hay 3 Sweet, clover 4 AlfaIfa i Winter wheat 6
Treatment Av. 
yield 
bushels 
per acre
Increase 
for treat­
ment bu. 
per acre
Av. 
yield 
bushels 
per acre
Increase 
for treat­
ment bu. 
per acre
Clover, 
and cl 
time
timothy 
Dver or 
>thy Av. 
yield 
tons 
per acre
Increase 
for treat­
ment 
tons 
per acre
Av. 
yield 
tons 
per acre
Increase 
for treat­
ment 
tons 
per acre
Av. 
yield 
bushels 
pér acre
Increase 
for treat­
ment bu. 
per acre
Av. 
yield 
tons 
per acre
Increase 
treatm’ t 
tons 
per acre
Check 7 45.5 47.4 ------  ' 1.21 ; ____ 1.00 ____ 0.79 __ 22.4 •
Manure 53:7 8.2 53.0 5.6 1.46 0.25 1.27 0.27 1.49 0.70 25.9 3.5
Manure +  lime 56.5 11.0 57.1 9.7 1.61 0.40 1.92 0.92 2.41 1.62 29.6 7.2
Manure +  lime +  rock phosphate 58.4 12.9 60.3 12.9 1.93 0.72 1.97 0.97 2.80 2.01 30.9 8.5
Manure +  lime +  superphosphate 
Manure +  lime +  superphosphate +
59.3 13.8 64.8 17.4 2.02 0.81 1.94 0.94 2.82 2.03 33.8 11.4
potassium
Manure +  lime +  complete com-
61.6 16.1 69.2 21.8 2.26 1.05 2.13 1.13 — — 34.5 12.1
mercial fertilizer 58.5 13.0 65.0 17.6 2.13 0.92 2.13 1.13 2.74 1.95 30.4 8.0
Crop residues 42.8 ' -----  . 44.0 ■----- - 1.09 '--i--- 0.45 — 0.89 0.10 — —
Crop residues +  lime 
Crop residues 4- lime +  rock
46.5 1.0 49.8 2.4 1.34 0.13 2.03 1.03 1.96 1.17 — ----;•
phosphate
Crop residues +  lime +  super- .
50.9 5.4 52.9 5.5 1.58 0.37. 2.23 1.23 1.99 1.20 — ----
phosphate
Crop residues +  lime 4- complete
51.6 6.1 56.2 8.8 1.79 0.58 2.15 1.15 2.33 1.54 — —
commercial fertilizer 51.7 6.2 58.2 10.8 1.83 0.62 2.09 1.09 2.30 1.51 — —
1 Corn yields averaged from 47 crops on 1? fields, except the manure +  lime +  superphosphate +  potassium plot which is averaged from 18 crops on 6 
fields and ,the crop residue plots which are averaged from 26 crops on 6 fields.
2 Oat yields averaged from 31 crops on 1? fields, except the manure +  lime +  superphosphate +  potassium plot which is averaged from 11 crops on 6 
fields and the crop residue plots which 'are averaged from 19 crops on 6 fields.
» Hay yields averaged from 17 crops on 8 fields, except the manure +  lime +  superphosphate +  potassium plot which is averaged from 2 crops on 2 
fields and the crop residue plots which are averaged from 15 crops on 6 fields.
4 Sweet clover yields averaged from 4 crops on 4 fields, except the manure +  lime +  superphosphate +  potassium plot which is averaged from 2 crops on 
2 fields and the crop residue plots which are averaged from 2 crops on 2 fields.
s Alfalfa yields averaged from' four crops on one field:
e Winter wheat yields represent one crop on one field.
i The yields given for the checks are the average of the yields on all check plots on all fields.
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per acre, sweet clover, 0.27 ton per acre, hay 0.25 ton per acre, 
alfalfa 0.70 ton per acre, and winter wheat 3.5 bushels per acre. 
Very definite effects are thus shown on all the crops, the largest 
increase appearing with alfalfa.
Lime With Manure Helped. Lime with manure increased 
all crops, showing particularly large effects on the sweet clover 
and alfalfa as would be expected. Large gains were also se­
cured on the corn, oats, winter wheat and hay.
Definite Increases From Rock Phosphate, Manure and Lime. 
Rock phosphate with manure and lime showed definite in­
creases in the various crops grown, the largest effects appear­
ing on the hay crop and on the alfalfa.
Superphosphate Slightly Ahead of Rock Phosphate. Super­
phosphate with manure and lime showed slightly larger effects 
than did rock phosphate on all the crops except sweet clover.
Results With Muriate of Potash. Muriate of potash with 
manure, lime and superphosphate increased the yields in all 
eases. The increases were particularly large on the oats, hay 
and sweet clover and quite large on the corn and winter wheat.
Complete Commercial Fertilizer. The complete commercial 
fertilizer with manure and lime increased the yields slightly 
more than the superphosphate on the hay and sweet clover but 
had less influence on the corn, winter wheat and alfalfa, and 
had the same effect on the oats.
Benefit From Crop Residues Small. The crop residues in­
creased the yields little or not at all.
Lime With Residues. Lime with the residues increased the 
crop yields in all cases, showing the largest beneficial effect 
on the sweet clover and alfalfa. A definite gain also appeared 
on the hay crop. The increases in the corn and oats were small.
Rock Phosphate, Residues, Lime of Benefit. Rock phosphate 
with the residues and lime increased all crop yields, the larg­
est effects apearing on the hay and sweet clover.
Superphosphate, Residues, Lime Boost Yields. Superphos­
phate with crop residues and lime had larger effects than rock 
phosphate on all the crops except sweet clover. The benefi­
cial influence of superphosphate was particularly noteworthy 
in the case of hay and alfalfa.
Complete Fertilizer, Superphosphate Close. Complete com­
mercial fertilizer with crop residues and lime showed slightly 
greater effects than superphosphate on corn, oats and hay, but 
had less effect on sweet clover and alfalfa.
These average results emphasize the value of applications of 
manure, lime and a phosphate fertilizer to Carrington loam. 
The large increases in crop yields from the use of manure are 
definite evidence of the desirability of its use. The soil is acid
10
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in reaction and applications of lime are necessary. Large in­
creases in the yields of legumes such as sweet clover and alfalfa 
follow the application of lime. The grain crops are also bene­
fited considerably.
The value of the application of rock phosphate or superphos­
phate to this soil is shown by the increased crop yields secured. 
Superphosphate seems to give slightly larger beneficial effects 
than rock phosphate, but in some cases the differences are 
small and either phosphate might be used with considerable 
profit. Under the grain system of farming, with the use of 
crop residues in place of manure, superphosphate seems to give 
somewhat greater increases than rock phosphate. Apparently, 
under general farm conditions, either rock phosphate or super­
phosphate may be used to advantage on the Carrington loam, 
that material being chosen which has given the best results in 
special tests carried out under individual farm conditions.
There are indications that muriate of potash applied to this 
soil with manure, lime and superphosphate, may bring about 
considerable crop increases. Tests of this material should be 
made, however, on small areas to determine its value before 
extensive applications are made. The use of a complete com­
mercial fertilizer on this soil would Pot seem, from these ex­
periments, to be as desirable as a phosphate. It gives only 
small or no gains over the superphosphate, and, as it is much more 
expensive, it would prove much less profitable. In any case, 
tests of a complete commercial fertilizer should be carried out 
on a small area in comparison with superphosphate in order to 
determine its relative value before an application is made to 
any considerable area.
APPENDIX
In the following pages are given the descriptions and loca­
tions of the 12 cooperative experimental fields from which the 
data for this publication were secured. Tables are included 
for the fields, showing the exact crop yields obtained during 
the different years, for the various soil treatments.
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TABLE II. FIELD EXPERIMENT—CARRINGTON LOAM—BREMER COUNTY—WAYERLY FIELD *— NO. 2, SERIES I.
Plot
no.
Treatment
1918 
oats bu. 
per A. 
(1)
1919 
clover 
tons 
per A.
1920 
corn bu. 
-per A. 
(2)
1921 
oats bu. 
per A. 
(3)
1922 
clover 
tons 
per A. 
(4)
1923 
corn bu. 
per A. 
(5)
1924 
corn bu. 
per A. 
(6)
1925 
oats bu. 
per A. 
(7)
1926 
clover 
tons 
per A. 
(8)
1927 
corn bu. 
per A.
1928 
oats bu. 
per A.
1929 
sweet 
clover 
tons 
per A.
(9)
i Check 42.8 1.50 47.8 25.7 2.22 ______ 11.0 _______ —_____ 40.4 35.2 0.74
2 ' Manure 61.0 1.75 56.5 34.3 2.20 — 24.7 63.9 ---------- . 53.3 52.2 0.87
3 Manure +  lime 64.9 1.10 57.5 50.6 2.32 —------- 30.4 77.7 ' ---------- 65.8 45.4 1.57
4 Manure +  lime +  rock 
phosphate 65.5 2.60 58.0 40:3 2.10 34.3 87.8 63.4 61.3 1.17
5 Manure +  lime +  complete 
commercial fertilizer 72.1 2.35 44.0 .35.7 2.78 42.1 103.3 62.9 57.9 0.97
6 Manure +  lime +  super­
phosphate 67.2 2.85 47.0 42.0 2.90 38.2 89.3 __ 67.3 65.8 1.22
7 Check 55; 1 1.55 36.6 30.6 1.76 — 19.2 59.9 — 36.7 40.8 0.79
8 Crop residues 49.6 1.05 39.6 20.3 1.24 .----------| 18.8 51.7 ------- :---- 38.6 34.0 0.28
9 Crop residues +  lime 66.2 1.50 40.8 30.4 1.84 ----- \---- 20.3 62.1 Ï------ 55.5 44.2 1.13
10 Crop residues +. lime +  rock 
phosphate 70.0 1.75 41.6 40.6 2.16 20.5 85.3 59.8 54.5 1.43
11 Crop residues +  lime -1)- 
superphosphate 88.2 2.55 43.3 38.4 2.70 __ ' 23.1 86.9 __ 61.4 58.9 1.27
12 * Crop residues +  lime +  com­
plete commercial fertilizer 88.6 2.10 45.8 46.0 2.70 __ 22.4 86.5 __ 51.6 58.9 1.21
13 Check 79.7 1.55 35.1 26.7 1.48 16.3 53.4 33.4 38.6 0.14
(]) Six tons lime, fall 1917.
(2) Soybeans planted in corn; both crops poor. Wet spring injured plots in center series. '
Plots 5 and 6 and crop residue plots weedy.
(3) Plot 3 too high; many morning glory vines on plot.
(4) Stand uneven on 2 and 4.
(5) No crop yields secured owing to drouth.
(6) Crop damaged by frost-phosphate plots showed more maturity.
(7) Barley seeded by mistake on plot 1. Unable to account for high yield on plot 5.
(8) Field pastured; no results taken.
(9) Plots damaged by sheep. ,
* The Waverly soil experiment field was established in the fall of 1917 on thef arm of George Christophel, about 3 miles northwest of Waverly, in Bremer 
County. Two series of plots were laid out in different areas of Carrington loam.
Series I was located in the southwestern part of-the S.W. of the N.W. 34 of Section 28, R. 14 W., T. 92 N., Lafayette Township .The area had been in 
corn or oats the previous five years. Manure had been applied in 1915, 1916 and 1917 at the rate of 5 loads per acre.
Series II was laid out along the west side of the N.W. 34 of the N.W. 34 of Section 28, R. 14 W., T. 92 N., Lafayette Township. This area had been in 
corn and oats alternately for five years.
The results secured in Series I are given in table II and those secured on Series II are given in table III.
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TABLE III. FIELD EXPERIMENT—CARRINGTON LOAM—BREMER COUNTY—WAVERLY FIELD—NO. 2—SERIES II.
Plot
no.
Treatment
1918 
corn bu. 
per A.
W  .
1919 
oats bu. 
per A.
1920 
clover 
tons 
per A. 
(2)
1921
clover & 
timothy 
tons 
per A.
1922 
corn bu 
per A. 
(3)
1923 
corn bu. 
per A. 
(4)
1924 
oats bu. 
per A. 
(5)
1925 
sweet 
clover 
tons 
per A.
1926 
alfalfa 
tons 
per A.
(6)
1927 
alfalfa 
tons 
per A. 
(7)
1928 
alfalfa 
tons 
per A. 
(8)
1929 
alfalfa 
tons 
per A. 
(9)
i Check 38.5 39.8 0.47 1.03 39.4 25.0 42.8 0.39 — 0.51 0.35 0.93
2 Manure 54.0 49.3 0.67 1.30 55.7 40.2 49.7 0.45 0.76 1.46 1.87 1.85
3 Manure +  lime 56.8 61.9 1.36 1.87 62.3 57.0 66.4 2.66 1.28 2.52 3.00 2.83
4 Manure +  lime +  rock 
phosphate 57.2 46.4 1.66 1.98 63.1 62.0 64.9 2.72 1.61 3.19 3.18 3.23
5 Manure +  lime +  super­
phosphate 60.5 57.8 2.05 2.19 64.0 60.7 75.8 3.03 1.65 3.18 2.88 3.58
6 Manure lime .+ complete 
commercial fertilizer 61.3 61.9 1.99 2.47 62.9 63.0 65.3 3.03 1.35 3.12 3.30 3.17
7 Check 48.7 35.4 0.84 1.17 45.7 34.2 42.5 0.62 0.67 0.96 1.29 1.26
8 Crop residues 46.4 39.4 0.67 1.09 41.4 34.0 48.3 0.62 0.69 0.79 1.21 0.85
9 Crop residues +  lime 50.0 48.3 0.87 1.26 50.6 45.2 55.5 2.93 1.10 1.72 2.40 2.60
10 Crop residues +  lime +  rock 
phosphate 56.7 40.8 1.14 1.44 52.0 46.5 74.7 3.02 1.11 2.04 2.35 2.48
11 Crop residues +  lime +  super 
phosphate 48.7 47.3 1.11 1.63 51.4' 47.5 70.9 3.02 1.36 2.21 2.55 3.18
12 Crop residues +  lime +  com­
plete commercial fertilizer 42.7 53.5 1.32 2.10 60.8 50.7 51.2 2.96 1.31 2.55 3.14 2.21
13 Check 33.4 32.9 0.33 0.87 34.8 43.2 37.8 0.45 0.69 0.36 0.87 0.84
(1) Six tons lime, fall 1917. Heavy rains washed 11, 12 and 13 badly.
(2) Plots 1 and 2 poorer in fertility than other plots.
(3) Dry season.
(4) Plot 13 high, probably due to manure application made thru error.
(5) Low yield .on plot 12 due to part of crop lost in threshing.
(6) Grasshoppers destroyed the crop on plot 1 and damaged west side of all plots.
(7) Two cuttings. First cutting mostly timothy on plots 1 and 13. Timothy seeded in 1926 to thicken stand.
(8) Two cuttihgs. First cutting mostly timothy on plots 1 and 13. Timothy seeded in 1926 to thicken stand.
(9) Two cuttings. First cutting mostly timothy on plots 1 and 13.7 Timothy seeded in 1926 to thicken stand.
Crop residue series damaged.by gophers.
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TABLE IY. FIELD EXPERIMENT—CARRINGTON LOAM—HARDIN COUNTY—ELDORA FIELD * SERIES 100.
Plot
no.
Treatment
1915
corn
bu.
per A.
1916
oats
bu.
per A.
1917 
clover 
tons 
per A.
1918
corn
bu.
per A.
1919
corn
bu.
per A.
1920
oats
bu.
per A.
1921 
clover 
tons 
per A.
1922
corn
bu.
per A.
1923
corn
bu.
per A.
1924
oats
bu.
per A.
1925 
clover 
tons 
per A.
1926
corn
bu.
per A.
1927
corn
bu.
per A. 
(2)
1928
oats
bu.
per A.
1929 
clover 
tons 
per A.
1
2
3
4
5
6
7
8 
9
10
11
12
13
Check (1)
Manure
Manure +  lime 
Manure +  lime +  rock 
phosphate
Manure +  lime +  super­
phosphate
Manure +  lime +  complete 
commercial fertilizer 
Check
Crop residues 
Crop residues +  lime 
Crop residues +  lime +  
rock phosphate 
Crop residues +  lime +  
superphosphate
Crop residues +  lime +  complete 
commercial fertilizer 
Check
47.5
38.5
40.8
53.3
53.9
52.2
35.3
37.2
37.3
38.7
46.8
35.0
28.8
40.0
50.0
40.0
46.0
53.0
53.6
33.8
33.9
30.0
33.3
46.6
50.0 
33.8
1.19
1.36 
1.53
1.79
1.87
2.04
1.45
1.36 
1.28
1.70
1.87
1.71 
1.23
46.4
55.8
52.2
48.9 
.68.8
60.7
56.8
53.3
60.3
62.2
65.3
63.7
58.3
33.9
52.5
50.6
58.8 
61.1
57.9 
35.4
39.6 
39.2
44.0
46.0
41.6
35.0
42.8
49.6
56.9
57.7
60.3
59.8
43.1
38.7
50.2
52.2
55.7
67.2
39.4
1.85 
1.76 
1.61
2.40
2.66
2.75
1.51
1.40 
1.55
2.40 
3.00
2.85 
2.09
64.3
67.2 
69.9
66.4
73.6
70.7
61.7
62.2 
64.3
73.6
82.2
70.0
65.0
41.5
40.0
38.2
41.8
44.8
50.4
34.9
33.0
41.5
45.6
43.9
45.9
38.2
59.6
69.1
70.4
71.5
79.4
78.0
52.6 
55.9
71.6
79.5 
83.4
74.2
58.0
0.89
1.05
1.14
1.18
1.32
1.46
0.75
0.63
1.18
1.32
1.25
1.25 
0.82
59.9 
69.4
.63,2
52.2
58.9
60.2 
53.6 
50.3
52.9
63.2
63.8
61.8 
57.9
34.9
57.9
53.7
48.2
53.0
51.7
14.0
23.4
43.0
49.6
44.6
38.5 
42.4
53.3
65.8
62.4
54.5 
53.3
54.5
38.6
48.8
57.9
52.2
52.2
46.5 
34.0
2.15 
1.76 
1.97
1.74
1.95
1.82
1.07
0.86
2.42
2.51
2.63
2.33
1.92
(1) This plot may be affected by nearness to an old feed yard, 
are given in table IV and those for Series 200 in table V.
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TABLE V. FIELD EXPERIMENT—CARRINGTON LOAM—HARDIN COUNTY—ELDORA FIELD—SERIES 200.
Plot
no.
Treatment
1917
oats
bu.
per A. 
(1)
1918 
clover 
tons 
per A. 
(2)
1919
corn
bu.
per A.
1920
corn
bu.
per A. 
(3)
1921
oats
bu.
per A.
1922 
clover 
tons 
per A. 
(4)
1923 
orn 
bu.’ 
per A. 
(5)
1924
corn
bu.
per A. 
(6)
1925
oats
bu.
per A. 
(7)
1926
oats
bu.
per A.
1927
corn
bu.
per A.
1928
corn
bu.
per A.
1929
oats
bu.
per A.
i Check 60.1 0.54 46.4 60.9 26.6 1.17 41.5 31.6 38.1 20.6 39.5 53.7 26.12 Manure 66.4 0.90 50.0 62.5 38.0 1.38 37.6 30.3 48.6 20.5 45.0 56.3 29.53 Manure +  lime 65.7 1.00 51.8 65.6 41.8 1.31 40.0 23.3 48.3 27.7 38.0 62.6 34.04 Manure +  lime +  rock phosphate 72.6 1.85 53.6 71.8 50.3 2.06 42.1 30.0 69.0 30.3 49.8 65.7 4 i;95 Manure +  lime +  superphosphate 85.5 1.51 57.2 68.7 48.7 2.57 46.6 30.0 72.6 37.3 51.2 60.9 48.8-6 Manure +  lime +  complete commercial 
fertilizer 80.0 1.48 51.7 59.3 54.6 2.61 53.2 28.1 79.9 41.9 48.6 58.8 45.47 Check 62.0 0.45 48.8 42.1 36.9 1.88 38.2 18.3 49.7 28.4 26.6 36.4 29.58 Crop residues 61.8 0.41 50.7 35.9 32.3 1.80 36.9 18.3 49.0 27.5 26.6 31.9 35.19 Crop residues +  lime 63.0 0.47 50.8 35.9 29.2 1.41 43.2 19.0 51.5 26.4 23.0 38.8 36.310 Crop residues +  lime +  rock phosphate 69.2 0.49 60.0 45.3 22.0 2.13 40.5 19.7 59.4 27.2 33.9 40.5 35.111 Crop residues 4- lime +  superphosphate 67.6 0.74 62.5 48.4 32.2 2.32 40.0 21.7 56.6 27.7 36.4 35.9 34.012 Crop residues +  lime +  complete commercial 
fertilizer 66.4 0.51 55.3 59.3 37.2 2.60 46.6 21.7 62.4 35.0 39.9 39.5 43.113 Check 60.0 0.38 52.1 48.4 28.6 1.68 31.5 10.0 45.0 28.4 31.4 35.4 28.3
(1) Three tons of lime in 1916.
(2) Crop poor, dry season.
(3) Plots 5, 6, 7, 8 and 9 poor, due to wet spring. Limed 3 tons per acre.
(4) Poor stand on plots 1, 2, 3.
(5) Dry season; poor stand.
(6) Poor drainage on plot 13.
7) Plots 7, 8 and 13 are poorly drained.
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TABLE VI. FIELD EXPERIMENT- -CARRINGTON LOAM—BLACK HAWK COUNTY—JESUP FIELD *—SERIES II.
Plot
no. Treatment
1918 
oats bu. 
per A.
' (1)
1919 
clover 
tons 
per A.
1920
clover & 
timothy 
tons 
per A. 
(2)
1921 
corn bu. 
per A.
1922 
corn bu. 
per A.
1923 
oats bu. 
per A. 
(3)
1924 
clover 
tons 
per A. 
(4)
1925 
clover 
tons 
per A. 
(5)
1926 
corn bu. 
per A. 
(6)
1927 
corn bu. 
per A. 
(7)
1928 
oat« bu. 
per A. 
(8)
1929 
corn bu. 
per A. 
(9)
1
2
3
4
Check
Manure
Manure +  lime 
Manured- lime +  rock
71.9
71.6
83.1
1.17
2.08
1.92
0.50 
. 0.85 
1.20
58.7
72.8 
77.6
51.4
65.6
71.1
31.7
29.4
37.3
0.92
1.06
1.26
— 47.2
60.5
60.0
28.2
34.2
45.9
45.4
45.4 
53.3
24.4
35.4 
43.0
5
phosphate
Manure +  lime +  super- 81.8 1.86 1.15 78.1 73.4 41.8 1.29 ------ 72.5 44.9 63.5 49.5
6
phosphate
Manure +  lime +  complete
76.1 2.22 1.12 75.5 73,4 45.3 1.65 -------- 73.3 42.9 66.9 42.4
7
8
9>
10
commercial fertilizer 
Check
Crop residues
Crop residues +  lime
Crop residues +  lime +  rock
77.2
60.8
64.0
64.9
2.80
1.38
1.36
1.15
1.25
0.47
0.52
0.42
78.7
54.0
56.5
46.4
77.6
53.7
56.0
52.0
44.2 
34.0
38.3
36.3
1.60
0.58
0.88
1.15
65.3
34.1
40.3
17.2
62.4
49.9
46.3
20.7
11
phosphate
Crop residues +  lime + 63.6 1.53 0.42 60.8 60.8 38.7 1.23 — ; — £--\__' _ ___
12 superphosphate Crop residues +  lime <4- com- 62.5’ 1.53 0.60 67.6 62.6 38.3 1.62 — —— . — ____ ____
13 plete commercial fertilizer Check 75.767.8
1.77
1.20
0.70
0.65
72.8 
60.2 .
70.2
55.4
38.3
34.0
1.67
1.18
—
—
— ----- —
ID Three and one-half tons lime applied. ------------
(3)
(4)
(5)
(6 )
(7)
(8) 
(9)
—  |~ and 10 in swale and poorly drained.
Oats thin; dry season.
Plot 7 poor, due to poor drainage; plot 13 high, due to old yard location. 
Plots were pastured.
Crop residue plots were left in pasture and not plowed.
Plots 8, 9, 10, 11,-12 and 13 were still in pasture.
Plots 8, 9, 10, 11, 12 and 13 in pasture.
Crop residue plots discontinued. Yield on a 15 percent moisture basis.
southwestern corner of the o/the^N. W.* ^  o i¥ . 26 R V f lV  °T se^n° h^ S'ilP Hawk County. The field was located in the
results secured on this field are given in table V I°  ' 11 W" r ' 89 N' For S6Ven years this Iand had been or°PPed alternately to corn and oats. The
OO
O
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TABLE VII. FIELD EXPERIMENT—CARRINGTON LOAM—FAYETTE COUNTY 
MAYNARD FIELD *—SERIES I.
Plot
no.
Treatment
1922 
corn 
bu. 
per A.
1923 
corn 
bu. 
per A.
1924 
oats 
bu. 
per A.
1925 
oats 
bu. 
per A.
1926 
timo­
thy & 
clover 
tons 
per A.
(1)
1927 
timo­
thy & 
clover 
tons 
per A.
(2)
1928 
timo­
thy & 
clover 
tons 
per A.
(3)
1929 
corn 
bu. 
per A.
(4)
1 66.3 45.1 74.6 61.0 0.80 36.5
2 70.3 54.3 77.0 68.6 1.02 39.7
3 Manure +  lime 76.0 59.8 74.6 75.7 1.02 40.4
4 Manure +  line +
rock phosphate 74.3 . 69.4 77.8 78.9 1.22 46.4
5 Check 70.3 53.4 75.1 66.4 0.94 34.4
6 Manure +  lime +
superphosphate 73.4 59.6 86.6 90.4 1.18 46.5
7 Manure +  lime +
superphosphate +  
potassium 77.7 63.6 93.6 88.8 1.45 45.9
8 Manure +  lime +
complete commercial
76.5 57.3 85.8 90.7 1.17 49.2
9 Check 66.3 57.0 71.8 73.5 0.95 41.5
(1) Poor clover stand. Fair stand of timothy.
(2) Plots were pastured;, no results.
(3) Plots were pastured; no results.
(4) Yield on a 15 percent moisture basis.
* The Maynard Field was laid out in 1921 on the farm of Ray Cummings near Maynard in 
Fayette County. The series is located in the N.W. of the N.W. of S. 21, T. 92 N., R. 9 W . 
The land had been in oats, clover, timothy and clover and corn during the previous four years. 
Table VII gives the results secured on this field.
TABLE VIII. FIELD EXPERIMENT—CARRINGTON LOAM—DALLAS COUNTY, 
DALLAS CENTER FIELD *—SERIES I.
Plot
no.
Treatment
1923 
winter 
wheat 
bu. 
per A.
1 Check • 24.8
2 Manure 25.9
3 Manure +  lime 29.6
4 Manure +  lime +  rock
phosphate 30.9
5 Check 21.8
6 Manure +  lime +
superphosphate 33.8
7 Manure +  lime +  super-
phosphate +  potassium 34.5
8 Manure +  lime +  complete
commercial fertilizer 30.4
9 Check 20.6
1924 
clover 
tons 
per A.
(1)
1925 
corn 
bu. 
per A.
1926 
corn 
bu. 
per A.
1927 
oats 
bu, 
per A.
1928 
sweet 
clover 
tons 
per A.
(2)
1929
corn
bu.
per A. 
(3)
50.3 69.9 52.6 1.81 69.0
51.2 73.0 51.7 2.00 75.4
54.1 78.9 50.2 1.97 79.2
58.8 79.2 68.2 2.29 78.3
51.9 76.0 53.4 1.78 69.1
58.8 76.8 64.3 2.42 82.2
59.6 78.9 62.4 2.17 80.4
59.5 73.6 64.4 2.69 80.2
53.3 65.3 46.3 1.65 . 74.1
(1) Field was pastured; no results.
(2) Total of two cuttings.
(3) Yield on 15 percent moisture basis.
* The Dallas. Center Field was laid out in 1921 on the farm of Ha C. Mortimer near Dallas 
Center. It is located in the S.E. M of the S.E. ]/i of S. 32, T. 80 N. aiwR. 27 W. The land had 
been in a regular rotation of corn, corn, oats and clover preceding the beginning of tne experi­
ment. Table VIII gives the results secured.
17
Stevenson and Brown: A soil management program for Carrington loam
Published by Iowa State University Digital Repository, 1930
TABLE IX. FIELD EXPERIMENT—CARRINGTON LOAM—GREENE COUNTY 
SCRANTON FIELD *—SERIES I.
Plot Treatment
1923 1924 1925 1926 1927 1928 1929oats corn corn oats cornno. bu. bu. bu. bu. bu. bu. bu.per A. per A. per A. per A. per A. per A. per A.
(1) (2)
i Check 59.0 38.0 50.8 35.4 41.5 59.8 52.32 Manure 63.5 42.8 54.1 35.7 46.7 64.5 71.53 Manure +  lime 63.5 46.2 60.4 35.7 53.4 69.3 74.94 Manure -j* lime +  rock
phosphate 63.5 44.3 63.1 39.5 54.1 70.9 74.95 Check 55.5 36.3 50.2 34.0 44.6 58.1 64.66 Manure +  lime +  super-
phosphate 72.5 48.4 66.7 50.2 67.7 85.17 Manure +  lime +  super-
phosphate +  potassium 74.8 50.8 62.2 39.2 50.9 68.8 87.38 Manure +  lime +  complete
commercial fertilizer 82.7 51.6 59.9 39.7 52.0 68.5 85.19
10
Check
Superphosphate
61.2 33.1 51.6 33.2
46.3
48.1
49.0
57.6
61.9
66.1
85.1
J ty  Cattle and hogs were turtied into field a few days before plots were harvested, which affected the yields.
(2) Plot 6 sample lost. Plot 10 added this year with superphosphate aloue.
* T£e Scranton Field was laid out in 1922 on the farm of E. J. Holden near Scranton, 
Greene County. The field was located in the N.E. M of the N.E. M of S. 14, T. 83 N R 32 W 
ihe land had been cropped to an irregular rotation for years, chiefly corn and oats with an oo- 
casional crop of clover. Table IX  shows the yields secured on 'this field
TABLE X. FIELD EXPERIMENT—CARRINGTON LOAM— HAMILTON COUNTY 
JEWELL FIELD *—SERIES I.
Plot
no.
Treatment
1925 
timothy 
& clover 
tons 
per A.
(1)
1926 
corn bu. 
per A.
1927 
corn bu. 
per A.
1928 
oats bu. 
per A.
1929 
corn bu 
per A.
1
2
3
4
5
6
7
8 
9
Check
Manure
Manure +  lime 
Manure lime+ rock 
phosphate 
Check
Manure +  lime +  super­
phosphate
Manure +  lime +  super­
phosphate +  potassium 
Manure +  lime +  complete 
commercial fertilizer 
Check
—
36.0
39.2
47.6
48.0
35.6
42.8
49.2
49.6
41.2
51.1
54.0
51.9
57.7
55.2
54.3
56.1
49.9
43.1
35.2
49.9
58.9
52.2
49.9
51.0
64.7
48.8 
46.5
52.5
62.4 
63.3
60.5
52.0
65.5
66.0
64.8
48.6
(1) Plots were pastured; no results.
(2) Yield on a 15 percent moisture basis.
* The Jewell Field was laid out m 1923 on the farm of A. C. Furman near Jewell in Hamilton 
County. The field was located in the S.W. M of the N.E. %  of T. 87 N., R. 24 W. For a num-
filid lrrg f4 r in ta b le  X10* °n ^  be6n praoticed on the land- The yields secured on this
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TABLE XI. FIELD EXPERIMENT—CARRINGTON LOAM—BUCHANAN COUNTY, 
INDEPENDENCE FIELD *—SERIES II.
1921 1922 1923 1924 1925 1926 1927 1928 1929
oats timo- corn corn oats clover corn corn
Plot Treatment bu. bu. thy & bu. bu. bu. tons bu. bu.> per A. per A’ clover per A. per A. per A. per A. per A. per A.
tons 
per A. (2)
1 49.4 61.4 1.55 37.8 39.0 20.1 1.48 49.9 46.3
? Manure 64.0 57.2 1.94 57.6 59.0 62.6 2.12 57.4 62.2
3 2.17 62.8 67.3lime 69.0 64.4 2.33 59.3 64.6 59.9
4 Manure +  lime
+  rock 
phosphate 69.0 69.9 2.72 56.2 69.4 55.0 2.23 63.9 60.3
5 Manure +  lime
+  super­
phosphate 70.3 71.4 2.34 61.3 70.8 63.9 2.31 63.7 59.7
6 Manure +  lime
+  com­
plete commerc’l 2.26 69.2 65.6fertilizer1 67.1 65.9 2.14 62.0 65.7 55.2
7 Check 1.59 57.4 39.48 59.0 64.6 1.16 54.5 53.8 44.6
9 Crop residues 65.0 64.3 1.16 58.1 54.4 43.6 1.88 58.9 45.1
1.91 53.2 48.610 Crop residues + 73.3 66.8 1.75 62.9 61.8 54.5
lime +
rock phosphate 76.4 50.6 1.95 64.3 63.0 55.5 1.50 54.0 50.6
11 Crop residues +
lime +
superphosphate 72.7 64.4 1.75 64.8 66.4 56.8 1.56 47.6 46.0
' 12 Crop residues +
limed-
complete com-
68.1 61.2 1.99 70.2 69.8 63.0 1.80 46.8 53.6
13 Check
H _______ »—
53.3 49.9 1.36 55.3 56.0 63.3 1.80 53.8 52.9
(1) Tbis plot is affected by a grove of trees that lies near it.
(2) Yield on a basis of 15 percent moisture.
* The Independence Field was laid out in 1920 on the State Hospital Farm, near Indepen­
dence, Buchanan County. The field is Ideated in the northeastern corner of the b.W. M of the 
S.W, \i of S. 6, T. 88 N., R. 9 W. This land had been in a rotation of corn and oats.
Table XI gives the results of the experiment on tbis field.
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TABLE XII. FIELD EXPERIMENT—CARRINGTON LOAM—BOONE COUNTY, 
PILOT MOUND FIELD *—SERIES I.
Plot
no.
Treatment
1922 
oats 
bu. 
per A.
1923 
corn 
bu. 
per A.
1924 
oats 
bu. 
per A.
19°5 
sweet 
clover 
tons 
per A.
(1)
1926 
corn 
bu. 
per A.
1927 
corn 
bu. 
per A.
1928 
oats 
bu. 
per A.
(2)
1929 
sweet 
clover 
tons 
per A.
(3)
i Check 33.4 59.9 43.5 52.8 48.3 77.1 1.272 Manure 37.8 64.4 50.8 59.7 51.9 74.9 1.74
3 Manure +  lime 44.8 60.4 58.1 ■---- 60.8 53.9 72.6 1.464 Manure +  lime +
rock phosphate 45.1 64.4 68.2 53.8 54.6 74.9 . 1.685 Check 35.4 56.0 46.8 45.8 41.8 61.3 1.266 Manure +  lime +
superphosphate 50.0 61.8 57.0 55.4 66.9 77.1 1.337 Manure +  lime +
superphosphate +
potassium 59.4 68.5 66.8 ---- 58.6 65.2 74.9 2.098 Manure +  lime +
complete commercial
fertilizer 71.7 59.9 66.1 —-- 50.6 63.5 77.1 1.579 Check 36.3 59.8 46.8 — 49.1 54.1 58.9 1.11
(1) Field was pastured; no results taken.
(2) Unable to account for high yield on plot 1.
(3) Plots damaged by late fall and early spring pasturing.
* The Pilot Mound Field was laid out in 1921 on the farm of D. E. Sackerson near Pilot 
Mound in Boone County. The field was located in the N.W. of the S.W. S. 21, T. 85 N., 
R. 27 W. The land had been in a rotation of corn, oats and clover.
Table XII reports the results secured in this experiment.
TABLE XIII. FIELD EXPERIMENT—CARRINGTON LOAM-DELAWARE COUNTY 
MANCHESTER FIELD *—SERIES I.
Plot
no.
Treatment
1926 
corn bu. 
per A.
1927 
corn bu. 
per A.
1928 
oats bu. 
per A.
1929 
clover 
tons 
per A. 
(1)
i Check 53.1 32.6 40.8 1.072 Manure 63.7 37.7 48.8 1.60
3 Manure +  lime 65.9 33.9 48.8 2.28
4 Manure +  lime +  rock.phosphate 67.5 39.6 53.3 3.00
5 Check 60.3 30.9 41.9 • 1.406 Manure +  lime +  superphosphate 69.3 39.3 51.0 2.977 Manure +  lime +  superphosphate +  
potassium 66.9 38.9 49.9 3.068 Manure +  lime +  complete 
commercial fertilizer 64.8 39.7 55.6 3.17' 9 Check 62.4 37.9 4 8'. 8 1.78
(1) Two cuttings.
* The Manchester Field was located in 1925 on the farm of F. H. Fensterman near Man­
chester in Delaware County. The field lies in the S.W. of the S.E. }/L of S. 26, T. 89 N., R. 
5 W. The land had been in a rotation of corn, corn, oats and timothy. ,
Table XIII gives the repults secured on this field.
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